Quantitative microanalyses of tranquillityite grains in polished thin sections were collected on an automated JEOL JSM-6400 Scanning Electron Microscope fitted with three wavelength dispersive spectrometers located in the Centre for Microscopy, Characterisation and Analysis at the University of Western Australia. The analyses were collected at an accelerating voltage of 20 kV and beam current of 100 nA. The X-ray lines analysed and standard materials used for the analyses were: Si K (wollastonite), Ti K ( 
FOCUSSED ION BEAM METHODS
Foils of tranquillityite for Transmission Electron Microscope (TEM) studies were prepared using an FEI Helios NanoLab DualBeam instrument located at Adelaide Microscopy, the University of Adelaide, South Australia. Areas selected for analysis were first coated with a strip of Pt ~1 m thick to protect the surface, then trenches ~5 m deep were milled on either side of the strip using a Ga ion beam with 30 kV voltage and 21 nA current. The foil was then cut away from the sample and transferred to a Cu TEM grid with a Kleindiek nanotechnik micromanipulator. The foils were thinned with the Ga ion beam at 30 kV and 0.28-0.92 nA, before cleaning at 5 kV and 47 pA, and polishing at 2 kV and 28 pA.
SHRIMP U-Pb ANALYSES
Tranquillityite identified in polished thin sections of dolerite was cut out of the sections by drilling ~3 mm discs. The discs were cast in two 25 mm epoxy mounts and analysed using the SHRIMP procedures detailed by Rasmussen et al. (2008) . The two mounts were analysed at different times. Mass resolution (at 1% peak height) was ≥5200 in both sessions. Mount 09-10 was analysed using a O 2 -primary ion beam of ~0.2 nA focused onto a ~8 m spot; the smaller grains in mount 10-01 had ~1 nA on a ~5 nA spot, resulting in lower average secondary ion count rates but with 12 measurement cycles, compared to eight for mount 10-09. In both cases instrumental mass fractionation (IMF) was corrected using data from GSC z6413 xenotime (Xeno-1 of Stern and Rainbird, 2001; 207 Pb/ 206 Pb age 997 Ma).
Data reduction was carried out using Squid-2 software (Ludwig, 2009 ).
The U contents of these grains and the secondary ionization efficiency of tranquillityite under O 2 -bombardment are sufficient to give secondary Pb + ion count rates (Table DR1) adequate for geochronology, even for these small primary ion beams, though a substantial data set was required to provide a precise age for the ~1 Ga samples analysed. U abundances obtained from the routine EPMA analyses range from ~100 ppm to ~800 ppm. Calculations based on an approximate average of 400 ppm U give a Pb + ionization efficiency of ~65 cps/nA/ppm, less than estimated previously (Rasmussen et al., 2008 ) but still >3 times higher than for zircon.
A total of 21 complete analyses were taken from 17 spots on 10 grains (Table 2) Pb population (MSWD = 1.2; Fig. DR1 ). However, the data must be averaged for each analytical session before combining the results, in order to incorporate the uncertainties in IMF corrections. The two weighted means are 1062 ± 16 Ma (n = 10; MSWD = 1.0) and 1070 ± 31 Ma (n = 6; MSWD = 1.8), which are mutually consistent and combine to give 1064 ± 14 Ma (95% confidence limits). Figure DR2 shows a large tranquillityite grain with numerous SHRIMP analytical pits that illustrate some of the issues involved in analyzing tranquillityite. Six of the analyses could not be used because 204 Pb was incorrectly recorded. These are not in Table 2 but are used here for illustration. Assuming that these volumes are the same age as the rest of the grain, their common Pb contents can be approximated. Four of the retained analyses (yellow labels, plain font) are placed entirely on unaltered tranquillityite. The fifth retained analysis (1-5) has "drilled through" the grain, but the data has not been degraded. This would also have been true for 1-7 (white, italics; analysis discarded), which has drilled further through the grain but still has <0.2% (calculated) common Figure DR2 . SHRIMP analytical pits in a large tranquillityite crystal (Mount 0910D). Analyses labeled in yellow (plain font) were used for age determination; cyan (italics) is a complete analysis with high common Pb; white (italics) were incomplete, lacking 204 Pb + .
